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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a device for 
measuring a remaining capacity of a battery where more 
accurate remaining capacity is calculated and an 
excessive discharge or the like for a specific battery 
due to the reduction in the remaining capacity can be 
eliminated. 

SOLUTION: Voltage sensors 15a-15n are provided 
corresponding to each battery of a plurality of 
batteries 11a-11n one by one to detect terminal voltage 
of each battery; a current sensor 14 detects a current 
tnat fl o ws to a l oad from - Jaoth te rmina ls o^a pliimlity 
-Qi—fcatteries^a^j^a^ ^ part 21 re ads a detection 
voltage that is d etectecTby each vnit37| A - *&^rtgny and a 
detectio n current that is detected by the~curren t sensor 
,at a lapse_ot ^each fixed time, and collects a specific 
number of detection voltages and detection 'currents; a 
remaining capacity calculation part 31 calculates the 
remaining capacity , nf .t h e b atteries for eachhattpry 
p 3sg<t P0 , a .. spec i fic numbe cQtvoltages and currenTbeing 
collected, selects the remairiirTg^ncaTyacliy " with the 
minimum value out of the remaining capa cjtv of each 
-b attery be i ng oalrriilfrt ed« r .£ngl^^ 
capacity of all a plurality of batteries based on the 



selected remain ing capacity. 
COPYRIGHT: (C)1999,JPO 



I 




^1 



■n 2S 27 

r-L- 



<i9)B*Bftfrj7* (jp> 



« 2 > ^ m & it & m (a) 



UDttfffWI&R** 

#^11-174135 



<51)Inta e 

G 0 1 R 31/36 

B 6 0 L 3/00 

HO 1M 10/48 



F I 

GO 1R 31/36 

B 6 0 L 3/00 

H 0 1 M 10/48 



A 
S 
P 



W*gOSc7 OL (4 9 S) 





W8PF9-339142 


<71)HSA 


000006895 










(22){fiSB 


¥jS9*p(1997)12/§ 9 B 




j&&mm&^m its 4 §28*t 
























ft 






(72)»91# 
























(74)ftSA 


#g± =0 mm <*8«) 



(54) [%^cd««;] nwm®mw%ms 



(57) BSft] 

iM&^m &ms±-ty-v- 1 5 a ~ 1 5 nii, mm 

<Drty9-V 1 1 a~l 1 ntft&rt^U fZ l*f 1 X'ttfo 




1 

-rs&i8t©«ffi&mgp^ 

mm&wmmz, mm-wmkmx&iaztitz&mm 
at** 2] m^zwmznt=mm<nw&(b&w& 

ic*^^ttM&s-«m#icitfia«?ao«smEE & Jim u 

wmmt Lxmn^&msmmmmmmmm 

mmiimmaktftiiiu m-m^titc^w^oymm 40 
aort^e>s%/jN$v^^ojs#^*$:^u mm. 

mmmmm. 

^x^Hzvt=.T&mm^ mgm£mm±iz&v 
mmmt LxB&i-zwzw^mmmmmzffi 

50 



#gg3pl 1-174135 

2 

mm{m&»mB& rnmms.n^mimm&mx 
n^nrz-mmmmmmizm^mm-mmmiztts 

nmBxnm2nt=.mmmmmiz&^x, tmm 

9B«ffil«{Cfctt5^ttE£||ffiir5^«E#ffigP& 

mmismm. 

DHf*«73 fftSB3^^*^ffiSPT'Wffi$nfcBffia^ 
to 0 0 1] 

moy^mm^m^^wmmmmmmzmir 

[0002] 

[0003] ( 1 ) m&lzAyr U Jb^^ffiUtC^ 

[0004] ( 2 ) rty-rV «>SB^& AfflfflKiMt 
SS&bWifc i: g®S»?«EE fcfflte-r £ 3 £ H «fc »J 

[0 0 0 5] tgtf2bZ> 0 

[0006] ( 2 ) ©Affi&ffi;£5££Stf§ Lfe 

#R§¥8- 6 2 3 1 0 WtmiziEMZ i%r=.mm&&& 

m&mm*. rtyTV-nm-wzmmmzmxzw, 

ffiZ. WiUX 1 m s fflmzy-Zs-fV l/Wxm&ihfr. 
««10 0ms * X(D^r— 9 SrflXft 



3 

£^e>) sio o«iw>T^2jiis&fflv%TisiaaD(« 
[0007] &ic, ^e>nfe5S(BDBQi«f=*^smft© 

[0 0 0 8] MRHCDAy^USriiWBcijSttbT 
[0 0 0 9] 

#^»c«k y apj&ffcatir e> m&®&£ lt 

tt. 2^©«#«»B«fc y v vft Sot LT L * -5 . 
•Ttob-fe, iES«a9!»«fcW6)nftv\fe^ #5£©A 

[0 0 10] J: yjQ«aaSR§BB«S:iWJ-rs 

fcfcfcfC Jg#gsfi©{|ST{C <fc -5#^©««l(C*f-t •Silt 

[00 11] 

tmmmftmmz. w&\\zmnZfttcmmv>'m&& 

Wmz 1 ft 1 -ffSftS LTRW *>*U &«?fi©3i£?-«E& 
MS»^*-S«EE«i»KaH»i:, 3©«EMKii3P 

[0012] -<mwiz£ti& &mEmma* «js 

fetWJU SSfc&ffiSPtiu ^l&M© 



<&W¥-1 1-174135 

4 

£ nt-ffi^ftWtttfw^izm^g&wmizmmc) 

©T% •fcy^&JS^fiamffiSns^fclc, 

**©<6tk j: z^ambizft-tzmftmrnztii < -t 

[0 0 13] M#3(2®A9!& fi3ffJ£m3ft&HR 

ztm&mmizmmwm<Dffi£m&zwtiiL. mms 

[0 0 14] iCDJWficfctUi. #«BE&ffliK±. ttffi 

MBit. &wmiz. #«ffi^mgPT-^ffi$4%fe^ai* 
ffi^^s^fflSPT^mstife^mssK$:-s^^ . 
?zmzm&&^mw]£Rzftfimm8a,<D?ti?ti &m 
wiehu ^#^*#ffigpii, mi±wmiM®T°imk 
2tif~ffi7m<Dwmxfw^iz^z&9Mmzw&<D 

mA<D&Tlz&&!ffi£(D9Mlztt?zmmm$:te<-t 

[0015] m&La<mm\*. tm&wmtz* tuts 
mzm'h2zm&iz£^Tm'Nzvt-mmmz. msm 

tWm^lz&V&mffi^ftWi&WEkZf&iliiWM 

mmmmm^ mass^asmmt, memsm 
ffi5&uvmm.mmT*mi!<2ftt~mem.uwmm8Lizm-3 
%m&mmmzmmM<7>m&n&$:w.& u man 

[0 0 16] i©«9!K:j:tUi. «ffiSgfS£<£(tt38iffffl 



4 



[0017] i»#g4©aij?ii. tfHB#®a#{c, tm& 

[0 0 18] ifOSMBCfcihtf. ttEttMB&fgQttRgffi 

©T% J: ViBfe*gR£gft#W£ftS. 

[0 0 19] i^5©^li tJiB«BEf&SlK£ia$ 

»tcfcft4WC iiuiB&ffimffi&a^tt?5fc©-£ti^*i5: 
[0 0 2 0] £©SW!lcJ:*itf. «EE®5^K*SP^ & 

[0021] m&L8<omi\t. m§6&wttmiz, mm 

[0 0 2 2] ZL©f§9!lCJ:#ll£ jtettEEIUHV^. # 

^tt£L££#©®E$8fCfcttS*t£®ffi£:#ajU m < 



(4) lfWpll-174 135 

6 

[0 0 2 3] ^«7©5§H^ li&IE^iS*gffi8|ST* 

[0024] zcDftmiz^niz mfr^mm 

«IE#tt*©3$£8§S:fi$: J|5 ' £ T*m?m&ft 
[0 0 2 5] 

mm<Dm&<mm sit* 

££K©£&l©^&B^&MLTfl^£flffi-*-&. 
[0 0 2 6] <&t6©J&IRl >Hi fc&3&8©W&S& 

[0 0 2 7] EUJCfcWT, «RH0/<yf 'J 1 1 a~ 
1 1 n;8<fiOTlCi(Stt3iftTB8tt&*W ^vr'J 11a© 
20 -SBfcAy-f-y 1 1 n©-*ffc»Cl±«aW*l 2 £:frLT 

S„ JiEfi&^B— ^5r 1 Stt. tBRfB©Ayf-y 1 1 a~l 1 
n ©^©SSB-SEfttfSgfglc J; y«ttLTEB*l,:tisv* 

[0 0 2 8] #/N'«yr-U 1 1 a~l 1 nli. Mitfet $9 

lCJ:iJ^m$ti5 0 #/Wr-U 1 1 a~l 1 n©«J± 
tt. »12VT?fttJ, ^v-r 'J £*©«£»*. 

30 [0 0 2 9] «frfe>*l 4t±. #AyfV 1 1 a~l 

^SrJftSF«aKIIIS3>Kn-5i 7fcffi^rr«. itt?!J 
JCSBRSftjfcArtyr-y lla~ll ntoltffSLTIBEE 
■fe>1M 5 a~l 5 nffmtbtU tEW15a~ 
15nlt */tvT-U©aB7«EES:|tefiU 
ffi®± SrJSSSgSilten > K D - 5 1 7(Cffi*1-So 
[0 0 3 0] a#^S?l!JS=i>hn-5 17(1 
fcv*«?«||:i=. y N (ECU) »C|8W6*iTfey» # 
Wffi-fe>-9-l 5 a~l 5 n^&^g-yt'v-^U 1 1 a~l 
40 In <DW&MfWfalzm~3g&rt *j -r U ©J^Wfi 

[0 0 3 1] i#ii«3>ho-7l 7(1 gg^ii 
*»2 1, «EmSfPP*USI5 2 3, ^tiJ2 5, lEtS 

jfi{Kitt«Effisi52 7, «^«KWffi3P2 9, mtmmM 

^ 1 7(1 HiSLJ&^y- K*>U-^^U (ROM) 
(CiBliS^fcS!K»^n^A$:rf«3jtt^^g (CPU) 

[0 0 3 2] ^*^g|J2 lfl «tfeyiH4A>&ft 

iO ffimSSSrA^-rS t >tl5a~15 



* 



7 

2 5Kttfc&+S. 

[0 0 3 3] «E«?5SaiBai3^ffigP2 7«, rgvrty^- 

u«ic ^^u 2 5^e,^c®ip^«ae'fiti:5pi^^ i t 

•t5fc&tf»a, bfeUfBU Zl©£$fca, bfcgt5 
£«ffi-«&^M&§®$fc (V=al + b) fcSTffi-f 

s. 

[0034] mzmmm 2 9 «. ■ y 
mE«j5^{«ia^»fflsi52 9 T'»ffi$tifcsffi-'ssse 

(V = a I + b) ©mi tcA®«8Wl&« 

[0 0 3 5] ^#^fiWfflgP3 1 & £Xv9-Vmz. 

ffimmztx,® 2 9 T'$rffi3*iferw-r u ©#i5£«ffi« 

jwrr*. «^P3 3^ mmsmmms ir^m$ 
*ifcawft*©«t«:*83vr*. 

[0 0 3 6] DC/DC3>A-^!3 5l±. .Avf'J 1 
1 a~l 1 n£#©®E <*& 2 8 8 V) £|§«^©1 2 
VWRtCSQJlU -t©l 2V«K&*l8R;tyT-U 3 7(C 
*f$/W-T-'J 3 7 tt. 12 VflaS$r^^* 
8tt£=l> NO -5 1 7(C«^1-S3i:T-a#^«ra^il 

[0 0 3 7] ^©<fce>tC^3^«?f!B^^* 30 

l 7t>Wft-?Z>. 

[0 0 3 8] Sgg-|z>-9-l 4l±, #/tyf-y 1 l 

a~i i nfrbmm*-* 1 3}cafcnss??fD£&mu 

SEE-fe>-y-l 5 a~l 5nl£ M/frfS^-y^y ©Sg?- 

U 1 1 a©*?*EEfcfcffiU «BE*>1M 5n(t A 
y^'J 1 1 n©SS^-«ffi?:^ffi-rs. 40 
[0 0 3 9] &ic, 3Sas*»BI!Be3:/Ho-9i 7Jt. 

•&®#tC^ M*&*8P2 1&, ®^-fe>-9-14^65# 
1 5 a~l 5n^5)*ffE:-rsAyry-©^ffimE$:A 

i) . 

[0 0 4 0] $f>{C, mESg{£¥*^|S2 3l3u -9->^y 50 



(5) #B§¥1 1-1 7 4 1 3 5 

8 

zs if a «y y #©^mss£aa^m«ffi©¥^ 

ffi£g:ffiU M*Ji> 1 0#fe(C, #/^y-ry#©®BE 

si 3) . z:©i§^ A«v^y#fc n&57Ki/x# 
[0041] mzte. ;Wfu 1 1 atmftmT>&n 

tfOfPT'^ny NSttSo /1<yfU 1 1 btftp 

[0042] mmmBsmmmmmznx & 
rtvTrvmz* *^y 2 5 &&«©«£££«&©* 

ttflfc&MS&ttU W#©SISS©ii3fil86FB££y, ^ 

bizm^gmz-wsmmmm (v=ai + b) & 

*ffl"t* &rrV?S 15). 
[0 0 4 3] #Jx.{£ Ayf'J 1 1 a #«Jli5lWcaMx 

ffi-«Bsa«iMi«wR (v=aii + bi) 
s„ 1 1 btfifflisfflaweawui. 

«j5seiKe«SKigjc (v=a 2 i + b 2 ) *mma*is. m 
At*. A^f'j 1 1 cjwgaoaswr&fttf. xppt- 

immmt; (v=a 3 i + b 3 ) «q*ffiati*. ^©ie> 
^SK-wgseiHe^Km^^m^&A'^^y 1 1 a 

~11 n©#4r(CdV\T^f 
[0044] tiS£«i±|tTO 2 9 tt. #Ay ^ y 

«E«^^i«smaiSi52 9 r*iiffi£*i£«ffi-s&fsa 

<6«t«SIIB^ (V=a i + b) {cfeVNT, «Sel&it©fi 

«ee«EE«4: bT»m-rs u^«^ys 1 7) „ 

[0 0 4 5] ftfe. Wftl $rA©«^#*fc«#©m 

©«rc&*ui. JWWSB8«<3^«5y*<«:y, «fcy 

*©3ftmww£;miwc«!6. i©fc«>, 

[004 6] -tLT. H3»Cfe^T, Sffi-m 

sse<Ktt^B^K (v=aii + bi) jcmssflt (-10 

A) fcftALT, JftWBEfflVruWfflan*. 
-®5K£^«aH^ (V=a 2 I + b 2 ) (C«gf«a (-1 
OA) feftAUT, «Bfe«EE«VP2*Wffiati*. « 

ffi-msfsewiiSMigs: (v=a 3 i + b 3 ) tc«ssfit (- 

10A) £ftALT, »EmBE«Vr3«qWjati*. 
^©J:^)&dS)£8BEtt©|lUiIffi31«:Av?-y 1 1 a~l 

1 n©#^tCo^T^e>. nmztitz.m5£m±.$: 



9 

[0047] «cc m*®mg.m>3 n*. #a v ^u 

^^■^fc^o/ty^y ZL©Ay-r <J © 

[0048] s e>c «eaaataft^— fe> h ( 1 %~ 

100%) T-»ffi-ts. se>tc m^mm.mm3 it* 

[0 0 4 9] ^KOA-/^U(Z)#-*oa#@4ffl 

{C^-ttlti, ^©Ay^yffljSfisasM^TLT^S 
^£4$5rf£££-.#T*££. 

[0050] z(D&?izm&<mffii<Dwm>fmmm 

^UK^UTll«©*EE-fe>-y-fcKtt, ^^'J©* 

#A^-^u©ag^«ffii:^mu m&m. 

0TOfci»C»C$*#Ay -T- y ©»£«*«:*{&'*-*. Z 
tile i y . 43£©a?t- 'J ©JS^a©^*^^* 

[0 0 5 1] Ay^y^«cfflj5S6sa«ti, 

LT^cffiLTv^s. z<m&. memory 
yowo/tvr-y 1 1 ccaasgafetfi o%T-®/jNfltT 

[0052] ^©j^ic-rtui. #^>yry©g§#§* 

Sufcyfc. iB^^y^y^cjSfipgas^ibsii: 
#T*£S„ &MI©»SW&^y^y£ftaS 
##4£LT3ij?hl-*u£ »#««8rFj^u^«jeffl 

t- y (c*N-sigs«^$:^ < -r^ ii^-e^-s j; e> t 
<ty#tns©ii?vv^y^y©i^^T^5 0 
[0053] $e,(c, «ttanfena»(H©^yT-y^» 

©^£*£^-f£©T\ X!lE#li*©ft&«ft&Jl 

£ z: £: if© < e>^&S©j&>£¥!l#rf Sz: 

[0054] <mm<mm2>mz, *m<Dmm<m 

&wm^mm%mm<Dmm<mm 2 s^-m^n 
* * st-^s. ei 5 izm-rmmcmm 2 ©m?ajs##s 
mtrnmymt -tstzzit* Agmwaiss 1 a 

[0 0 5 5] gg£3i*3|ffiaP3 ! alt Jtg^EE^ifigp £ 



(6) ^^#§§¥1 1-1 74 1 3 5 

10 

2 9T*gffi$*lfe#Ay-f y 1 1 a ~l 1 nCDftSlE 

#&ffi©/J\$^jt5£mEfll£ig^U SUA 
Stifc^SE^cS^^/ty^y^©^^?;^ 

[0056] -?-©ffi©^i±, 0 1 tc^-msg©?$K l 

©flftSfcWHIlHfrC**©-**, El— SKHcttM— $9F3& 
[0 0 5 7] &{C, SetC^^D-^-Y-hi&^b 

T.m&yy?m 2 ©«w^«ra^«©s^$:i5iwt- 

[0 0 5 8] a#Stt*ffiffi3 1 a{£ #t£«ffi 

gffi§P2 9-C||[flia*lfe#/tyf-y 1 1 a~l 1 n©« 
**£«©##»&, ^^©/hSV^Ift^mEE^t^Jl^ 

t- u ^fcomfrmmmt LTum-rs &rv?s 2 

0) . *l/C. g§#^*JMS3 
JMI#a^3 Uf')/yS 2 3) . 

20 [0 0 5 9] m&0J&ffi2lZ&\,^T*), HJfc 

[0060] aas©?g«i-rii. #m^mi±ffl(c 

frb&mammmiL&mii.'z^itifi. mm/mm 

2T?tt. ^©^mffi«©tp^&®/jNffl©Jt^«K-fi 

zmtRu mfa2tttm.9&w.izMi&-?z>m&m*m 

*W&Ltz(DT*. HSfe©^M2T'i^ ^Sg©^ffilJ:y 
[0 0 6 1] 

[#§b^©^&«] *#§0^{cj:ti^ &mmkt&Biz. Mf& 

?zmzwtfr&^mm^zmmwfa<D*ti?tizffi 
zntzwm!i<DWtttfWfaizm^&mmizmL<D 

&®mzm^mm<DW$^oymm-&-&m&-tz> 

A(Di&flz£&!ffi£<DW&lzM?zm^g$:te<-tZ 

[0062] js#^s»ffigpti, msmsfyK^sp 
T*it^$ti^m^i»©mE?itot«ggjc«^^#«?i!i#{c 

o nt=Mfewmzm^%mm<Dwm&<mzm&*m- 



11 

m-r*©T». <fc vmmmmMtmmtsti^ tt*> 
m&z^xm^ht=mtim*. msmtwm± 

[0 0 6 4] *BS*lfcifflSt 

[0065] sE«s&Kaia$#, ^ffimffis.tm 20 
[oo6 6] it^mE^ffigp^ « 

[03] 



4$H§¥l 1-174 13 5 

12 

[0 0 6 7] t&mifr mf&MMwm-Tinmz 

[0Mtf>f8*&t&f8] 

[Si] *58^0«?tTO^*ffl!l^S©llfigO^l 

[02] H86©^l(D®iMF^*M^S0D|^$: 

[03] ^^>vf V ©Iff- Wtt^tHTfes. 
[04] #«^tcfe^SjS#^*©^#l4S:^-r0T' 

[05] *!§^©m?f!^i^*ii^@(Z)^©^2 

[06] m&(Dl&M 2 ©®tea#^M/£!£g©ftffE£ 

1 1 a~l 1 n Ay?V 
1 2 MR 

1 3 §ggJre-# 

1 4 fl^iz^-y- 

l'5a~15n WE.-t>-9- 
17 a#^«RI^n>hn-5 

2 1 M#&## 

23 mE«ss¥^np 

2 5 .*^y 

27 w&mitimi&mmmm 

si, 3ia mmmm.&% 

3 3 *^gp 

3 5 DC/DC3M-^ 
3 7 ffim/^y-^U 

[04] 




(8) 



11-174135 



[01] 



12 
13 



-14 



!1b-^ir"l5b / lSii±l 



nc^~i5c4«g*>»H 



1M' 



r 35 




^37 


DC/DC 













17 



21 



23 



25 



27 



31- 



33 





BE 



















IH2] 



K6] 



C SB tt ^ 



- S 1 5 



-S19 



-S23 



















r , 


ttAU «S 


*JEV**tft 



(ZD 



sn 



S 1 3 



-S 1 5 



■ SI 7 



■S20 



-S23 



(9) 



«BB¥l 1 



[05] 



-14 



11a-/ t 



11c ^_ 



r 35 




^37 


DC/DC 













17 



21 



23 




25 




27 










* m m 










I 






29 







3H 



33" 



